Objective: To analyse factors associated with breast-feeding and use of sweetened drinks at 12 months, and to compare dietary habits among breast-fed and non-breastfed infants. Design: Data were collected by a semi-quantitative food-frequency questionnaire filled in by the parents. Setting: National dietary survey in Norway. Subjects: In total, 1932 12-month-old infants were included. Results: At 12 months, 36% of the infants were breast-fed. The odds of breast-feeding at this age were more than doubled both for mothers $ 35 years compared with mothers ,25 years and for mothers in the highest educational group compared with mothers in the lowest. A negative association was found for maternal smoking, and the odds of breast-feeding were 40% lower for mothers who smoked than for nonsmokers. Some dietary differences were observed between breast-fed and nonbreast-fed infants apart from intake of milk. In particular, breast-fed infants had a significantly lower daily intake of sweetened drinks than non-breast-fed infants and a 16% lower mean daily intake of added sugars (P , 0.001). Furthermore, breast-fed infants had 30% higher odds of not receiving sweetened drinks daily, compared with non-breast-fed infants. Conclusions: Maternal age, education and smoking status were important factors for breast-feeding at 12 months. Breast-fed infants had lower intakes of sweetened drinks and added sugars than non-breast-fed infants. From a public health perspective, continued promotion of breast-feeding is needed to reduce inequalities in breastfeeding. Moreover, prevention of high intakes of sweetened drinks and added sugars should start in infancy.
Breast-feeding is recommended along with nutritionally adequate complementary feeding throughout the first year of life or longer in Norway 1 , while the World Health Organization (WHO) recommends breast-feeding for at least 24 months 2 . Today, breast-feeding rates are considerably higher in Norway than in many other Western countries 3 . However, increased knowledge of the factors associated with breast-feeding until at least 12 months is important for continued breast-feeding promotion and to reduce inequalities in breast-feeding.
Those who are breast-fed during the first 12 months of life may have different dietary habits, apart from receiving breast milk, than those not breast-fed at this age. There are some data on dietary differences between breast-fed and non-breast-fed infants in the second half of infancy, when other foods and drinks become an increasingly larger part of the diet 4 -9 . However, most of these studies have focused on intakes of energy, protein and fat in relation to infant growth, and less on intakes of foods, drinks, added sugars or micronutrients. Data from a more detailed evaluation of dietary differences between breast-fed and non-breast-fed infants will provide useful baseline data for counselling and the promotion of healthy infant feeding practices.
Data suggest that breast-feeding may reduce the risk of childhood obesity 10, 11 , while consumption of sugarsweetened drinks in childhood may increase the risk 12 .
High intakes of sweetened drinks and sugars among children may also have a negative effect on the nutrient quality of the diet 13 as well as on dental health 14 . The Nordic countries recommend 15 , in accordance with WHO 16 , that intake of sugar should not exceed 10% of total energy intake. In a recent national dietary survey, it was found that more than 80% of Norwegian 4-year-olds had an intake of added sugars above this level, and sweetened drinks were the main source of sugar 17 . Moreover, national survey data from the USA show increasing intakes of soft drinks with age in childhood 18 . Increased knowledge of the factors associated with breastfeeding throughout infancy and the use of sweetened drinks in early childhood is essential in counselling and for the promotion of healthy dietary habits, and may also be of importance in efforts to prevent a high sugar intake and obesity in later life.
The objective of the present work was to analyse factors associated with breast-feeding and the use of sweetened drinks in a large nation-wide sample of 12-month-old infants, and to compare dietary habits among breast-fed and non-breast-fed infants.
Subjects and methods

Subjects and design
A sample of 3000 Norwegian infants was established by Statistics Norway 19 , and included all infants born in Norway during a 3-week period from 27 April until 17 May 1998 to mothers born in Norway or another Scandinavian country. The infant's mother/parents were invited to participate when their child was 6 and 12 months of age. This was the first national survey on infant feeding in Norway. At 6 months, 2383 (80%) participated. Some of the non-responders at 6 months (n ¼ 46) gave a written refusal to participate, and these were not invited at 12 months. Furthermore, a few (n ¼ 3) were not found when updating against the national register. Thus, a total of 2943 infants were invited to participate at 12 months.
The survey was carried out in April-June 1999. The mothers received an invitation and a semi-quantitative food-frequency questionnaire (SFFQ) by mail about 2 weeks before the infants turned 1 year old. To obtain data on the child's weight and length, parents were asked to bring the questionnaire to the regular 12-month check-up at the child's health clinic, and then return the completed questionnaire in a pre-paid envelope. Statistics Norway was responsible for data collection. The Regional Ethics Committee for Medical Research approved the study, and written informed consent was obtained from the parents. A more detailed description of the sample and design has been published previously 3 .
The semi-quantitative food-frequency questionnaire The SFFQ has been described in more detail elsewhere 20 . Briefly, it covered 16 pages, was optical mark readable and included questions on breast-feeding, use of food and drink items, other food habits, use of vitamin/mineral supplements and background variables. The frequency alternatives varied from never/less than once per week to several times per day for drinks, porridges, potatoes, vegetables, fruit, berries, commercial infant food, yoghurt and vitamin/mineral supplements, and from never/less than once per month to several times per week for other foods. Intake of bread was reported as slices per day or never/not weekly. Infants consuming a food or drink at least once a week, or alternatively at least once a month, were defined as consumers. A booklet including 16 colour photograph series with four different portion sizes was used when reporting amounts of food and drink eaten. When no photograph was available for a food item, household units, such as slices, pieces and spoons, were used. The SFFQ also included questions on weight and length at birth and 12 months, mother's and father's highest educational level, gestational age, number of children the mother had, allergy/asthma among family members, maternal employment status and day care. The SFFQ has been validated against weighed records 20 .
Other data collected Statistics Norway provided data from the Central Population Register on infant gender, maternal age, marital status and region. Data on maternal smoking and degree of urbanisation were provided from the 6-month survey.
Nutrient calculations
Daily intakes of foods, drinks, energy and nutrients were computed using a food database and a software system developed at the Institute for Nutrition Research, University of Oslo. The food database is based mainly on the official food composition table 21 , and is continuously supplemented with data on new food items and nutrients. Corrections for losses in cooking are done when calculating nutrient contents. The use of cod liver oil and vitamin/mineral supplements is included in the nutrient calculations. The term 'added sugars' refers to refined or industrially produced sugars used as an ingredient in processed or prepared foods or added at home in the kitchen or at the table. Added sugars do not include naturally occurring mono-and disaccharides in fruit, juices and milk.
Statistical analyses
Intakes of foods and drinks are presented as means, medians and 25th and 75th percentiles, and the MannWhitney U-test was used to compare intakes between groups. Nutrient intakes are presented as means with standard deviations (SDs), breast-feeding frequency as mean with 95% confidence interval (CI), and comparisons between groups were performed using Student's t-test. Furthermore, a chi-square test was used to compare proportions between groups. For proportions, 95% CIs were calculated by using the normal approximation to the binomial distribution.
Intakes of foods, drinks, energy and nutrients are presented combined for boys and girls. The differences in consumption between breast-fed and non-breast-fed infants when data were analysed separately for boys and girls were comparable with the differences observed when the data were combined (data not shown).
Multiple logistic regression analysis was applied to study the healthy habits of breast-feeding and no daily use of sweetened drinks at 12 months in relation to selected maternal and infant characteristics. The results are presented as crude and adjusted odds ratios with 95% CIs. Statistical significance was tested by the likelihood ratio test. Potential interaction effects were examined. The test for trend across categories was performed by treating the categories as a continuous variable. Both mother's and father's highest educational level were categorised as # 10 years, 11 -12 years and $ 13 years in the logistic regression analyses. Maternal age and marital status were categorised as , 25 years, 25 -34 years and $ 35 years, and as married, cohabitant and not married/cohabitant, respectively. Degree of urbanisation was coded according to the number of inhabitants, , 2000, 2000 -19 999, 20 000-99 999 and $ 100 000, and geographic region as Capital and surroundings, East region, South, West, Middle and North region. Gestational age was reported as ,38 week or $ 38 week. The number of children the mother had was reported as 1 child, 2, 3 or $ 4 children and then collapsed and redefined into number of siblings: 0, 1 and $2 siblings. Allergy/asthma among family members was categorised as yes (the infant's mother, father and/or sibling(s) had or have had allergy/asthma) or no, and maternal employment status when the child was 12 months old as not working, working part-time and working full-time. Day care by persons other than the parents (all or some weekdays, as number of days was not registered) was categorised as yes or no, and infant birth weight as , 2500 g, 2500-3500 g and . 3500 g. Data on maternal smoking were recorded only when the child was 6 months old, and coded as yes or no. We used both univariate analyses (with a lax criterion of P , 0.10) and evidence from the literature to decide which variables should be examined in the multivariate analyses. The final models include only significant variables (P , 0.05) or variables where the literature suggests importance.
All P-values are two-sided, and a 5% level of significance was used. All statistical analyses were performed with SPSS 11.0 (SPSS Inc., Chicago, IL, USA).
Results
Questionnaires were received from 1934 (66%) of the 2943 invited infants. Two of these questionnaires were incomplete and excluded. Thus the final study sample included 1932 infants. The mothers completed 91% of the questionnaires, 8% were filled in by both parents and 1% by the fathers. Selected characteristics of the infants and their parents are presented in Table 1 .
Breast-feeding
At 12 months, 36% (95% CI 34 -38%) of the infants were breast-fed. A higher proportion of girls (39%, 95% CI 36 -42%) than boys (34%, 95% CI 31 -37%) were breast-fed (P ¼ 0.03). The mean breast-feeding frequency at this age was 3.7 times per 24 h (95% CI 3.5-3.8). There was no significant difference between boys and girls in breastfeeding frequency (P ¼ 0.83).
Factors associated with breast-feeding
Maternal age, maternal education, maternal smoking, degree of urbanisation, day care and allergy/asthma among family members were significantly associated with breast-feeding at 12 months (Table 2 ). Significant positive trends were found for maternal age, maternal education and degree of urbanisation. The odds of breast-feeding were more than doubled both for mothers aged $35 years compared with mothers , 25 years old and for mothers in the highest educational group compared with mothers in the lowest. Mothers who smoked (when the child was 6 months old) had about 40% lower odds of breast-feeding than mothers who were non-smokers. Furthermore, the odds of being breast-fed at 12 months was about 40% higher both for infants who did not have day care by persons other than the parents compared with those who had such day care, and for infants with parent(s) and/or sibling(s) affected with allergy/asthma than for those not affected. Infant gender was not significantly associated with breast-feeding in the multivariate analysis, but was considered scientifically relevant and therefore included in the final model. Degree of urbanisation and geographic region were significant only when one of them was included at a time. Degree of urbanisation was included in the final model, as this variable was considered to be most relevant.
Comparison of dietary habits among breast-fed and non-breast-fed infants Data on daily intakes and percentages of consumers of various types of foods and drinks among breast-fed and non-breast-fed infants at 12 months are presented in Table 3 . Breast-fed infants had significantly lower intakes of some foods, such as bread, meat/meat products, fish/fish products, commercial infant dinner products with meat or fish, yoghurt and margarine/butter, and a significantly higher intake of home-made porridge. However, the largest difference in consumption between breast-fed and non-breast-fed infants was seen for drinks. As expected, non-breast-fed infants had considerably higher intakes of infant formula and cow's milk, reflecting that breast milk was being replaced with other milk. Significant differences were also seen for other drinks; breast-fed infants had lower intakes of sugar-sweetened drinks, while their intake of water was higher. Daily use of vegetables/potatoes was common (78%) in both feeding groups, whereas 71% of breast-fed and 62% of non-breast-fed infants were daily consumers of fruit/berries. Daily use of sweetened drinks was less common among breast-fed (29%) than among non-breastfed infants (36%). Use of vitamin D supplements (cod liver oil or multivitamins containing vitamin D) was common among both breast-fed (76% daily or weekly consumers) and non-breast-fed infants (72% daily or weekly consumers). Use of vitamin/mineral supplements other than vitamin D supplements was uncommon (, 3%) in both feeding groups.
Foods and drinks other than milk contributed a major part (82%) to the total daily energy intake among nonbreast-fed infants. As we had no information on the amount of breast milk consumed, all milk (breast milk, infant formula and cow's milk) consumed as a drink was excluded to evaluate consequences on nutrient intakes resulting from the differences in food and drink intakes. Breast-fed infants had 10% lower mean daily intake of energy from foods and drinks other than milk compared with nonbreast-fed infants: 4049 (SD 1529) kJ and 4498 (SD 1589) kJ, respectively (P , 0.001). They had also significantly lower mean intakes of macronutrients and some micronutrients (vitamin A, thiamin, riboflavin, calcium and iron), whereas no significant differences were seen for vitamin D, vitamin E and vitamin C (data not shown). The largest difference was seen for added sugars, breast-fed infants having a 16% lower mean daily intake than non-breast-fed infants: 27 (SD 20) g and 32 (SD 22) g, respectively (P , 0.001). When adjusting for energy intake, the difference in sugar intake was still significant (P ¼ 0.05) ( Table 4 ). No significant difference was found for nutrient density of other macronutrients except for fibre, which was slightly higher among breast-fed infants. Furthermore, breast-fed infants had a 17% higher nutrient density of vitamin D than nonbreast-fed infants, and slightly higher nutrient densities of vitamin E, vitamin C, calcium and iron.
Factors associated with no daily use of sweetened drinks Daily consumers of sweetened drinks were compared with no daily consumers/non-consumers. Sweetened drinks include sugar-sweetened squash, carbonated soft drinks and nectar (sugar-sweetened and water-diluted fruit juice). Breast-feeding at 12 months, number of siblings, maternal smoking and degree of urbanisation were significantly associated with no daily use of sweetened drinks (Table 5 ). The odds of no daily use of sweetened drinks were about 30% higher for breastfed than for non-breast-fed infants. Furthermore, a significant negative trend was found for number of siblings, and the odds were about 30% lower for infants of mothers who smoked (when their child was 6 months old) than for infants of mothers who were non-smokers. Maternal age and education were not significantly associated with no daily use of sweetened drinks in the multivariate model, but these variables were considered scientifically relevant and therefore included in the final model. Degree of urbanisation and geographic region were significant only when one of them was included at a time. Degree of urbanisation was included in the final model, as this variable was considered to be most relevant. Paternal education was significantly associated with no daily use of sweetened drinks even in the multivariate analysis. However, there was a strong correlation between maternal and paternal education and furthermore many extra data were missing (n ¼ 166) when paternal education was included; thus only maternal education was included in the final model. A multiple logistic regression analysis was also applied for no daily use of sugar-sweetened squash (data not shown). This analysis gave comparable results as for sweetened drinks, except for a significant positive trend that was found for maternal education.
Discussion
Data from this first national dietary survey among Norwegian infants showed that 36% were still being breast-fed at 12 months, and that maternal factors such as age, education and smoking were significantly associated with breast-feeding at this age. Furthermore, allergy/asthma among family members, which is less examined in relation to breast-feeding, was also associated with breast-feeding at 12 months. Apart from the difference in intake of milk, breast-fed infants had a lower intake of sweetened drinks and 30% higher odds of no daily use of sweetened drinks compared with nonbreast-fed infants. The large number of participants and the sampling method are important strengths of the survey. The response rate was acceptable (66%), but lower than in the 6-month survey (80%). However, no indications of differences between responders and those invited to participate were found regarding maternal age, geographic region or infant gender. Moreover, when comparing data on the responders with available data on all Norwegian births in 1998, there were no indications of differences regarding infant gender, gestational age, parity, geographic region or maternal civil status, and only small differences in maternal age and educational level. The responders are considered representative for 12-month-old Norwegian infants and their mothers. Many food and drink items, nutrients and other variables were analysed and concern with multiple comparisons must be kept in mind when drawing conclusions. Moreover, with our relatively large number of subjects, even small differences may be significant, and the clinical relevance of the findings must be considered, especially those in Tables 3 and 4 . Dietary assessments among infants are complicated by the fact that dietary habits change rapidly in infancy, parents may share the responsibility for the child with other adults (e.g. in day care), and finally not all food served to the infants is consumed, some is wasted. All of these factors may limit the ability of the SFFQ to estimate dietary intakes. However, in the validation study of the SFFQ 20 we found acceptable estimates for average intakes of foods, drinks and nutrient densities, while most of the absolute intakes of nutrients were overestimated.
A total of 36% of infants being breast-fed at 12 months is higher than reported from other industrialised countries 8,22 -24 . It is also among the highest proportions reported in Norway 25 , as records from three maternity hospitals have shown a decline in breast-feeding for 12 months from about 50% in 1860 to 30% in 1920 and 10% in 1940, and an increase from almost none in 1960 to 10% in 1980.
For breast-feeding at 12 months, significant positive trends were found for maternal age, education and degree of urbanisation, and a significant negative association was found for maternal smoking. These results are in agreement with findings from studies in other industrialised countries 22 -24,26 -30 and comparable to our results on factors associated with breast-feeding at 6 months 3 . Most studies have analysed factors associated with breast-feeding duration shorter than 12 months; however, the Third National Health and Nutrition Examination Survey (NHANES lll) showed in a univariate analysis that the rate of breast-feeding at 12 months (9%) among US infants varied by maternal age, education, smoking, region and other factors such as ethnicity 24 . In the present survey, the odds of being breast-fed at 12 months were about 40% higher for infants with allergy/asthma among family members than for those not affected, whereas for breastfeeding at 6 months we did not find a significant association with this variable 3 . This might indicate that allergy/asthma in the family motivates longer-term breastfeeding. We did not find a significant positive trend of breast-feeding at 12 months and number of siblings as we found for breast-feeding at 6 months 3 . Data from other Western countries show inconsistent results on the association between parity and breast-feeding 29 .
Intakes of some foods, such as meat and fish, were significantly lower among breast-fed compared with nonbreast-fed infants. However, the largest differences in consumption between breast-fed and non-breast-fed infants were seen for drinks. In addition to the expected finding of considerably lower intakes of cow's milk and infant formula among breast-fed infants, they also had a significantly lower intake of sugar-sweetened drinks, while their intake of water was higher. Others have observed comparable results among younger infants 5 -7 . In the Copenhagen Cohort Study, apart from the difference in milk intake, infants partially breast-fed at 9 months also had a significantly lower intake of meat and meat products than infants not breast-fed at this age 5 
.
In the study by Nielsen et al. 6 , 10-month-old infants breastfed for at least 7 months had also significantly lower intakes of cow's milk and meat-containing dishes compared with those breast-fed for , 7 months. Furthermore, the percentage of energy from sweetened beverages was 1.8% for those breast-fed for at least 7 months and 2.7% for those breast-fed for , 7 months; however, the difference was not significant in this study of 339 infants. Among 8-month-old British infants, a lower proportion of consumers of squash and higher proportions of consumers of water and fruit juice were found among those breast-fed for at least 4 weeks, compared with those breast-fed for shorter or those never breastfed 7 . Moreover, duration of breast-feeding remained associated with use of squash and water, but not with use of fruit juice, in a multivariate analysis adjusting for sociodemographic factors.
Slightly different intakes of nutrients from foods and drinks other than milk were observed among breast-fed and non-breast-fed infants. However, the clinical relevance of these differences is difficult to interpret. The largest difference in daily intakes of nutrients was seen for added sugars; breast-fed infants had 16% lower intake compared with non-breast-fed infants, and as no added sugars came from milk, these figures represent their total daily intakes of added sugars. We are not aware of other studies that have reported intakes of added sugars among breast-fed and non-breast-fed infants. In the Avon Longitudinal Study of Pregnancy and Childhood (ALSPAC) in south-west England, a lower daily intake of total sugars was observed among 8-month-old breast-fed infants compared with non-breast-fed infants 9 . However, as total sugars include naturally occurring mono-and disaccharides in foods and drinks, these figures are not directly comparable with our data. Among the 8-month-old British infants, daily intakes of nearly all macro-and micronutrients were lower among breast-fed compared with non-breast-fed infants (breast milk intake was included in the calculations). Differences in nutrient density were, however, not evaluated. When we evaluated differences in nutrient density of foods and drinks other than milk, we found that breast-fed infants, apart from keeping a lower energy percentage of added sugars, achieved a slightly higher nutrient density of some vitamins, minerals and fibre compared with non-breast-fed infants.
Breast-fed infants had about 30% higher odds than nonbreast-fed infants of no daily use of sweetened drinks. Furthermore, a negative trend of no daily use of sweetened drinks was seen for number of siblings, a positive trend was seen for degree of urbanisation and a negative association was found for maternal smoking. We observed a tendency of an interaction between number of siblings and degree of urbanisation, which needs to be studied further. Maternal age and education were not significantly associated with no daily use of sweetened drinks. However, a significant positive trend was found for maternal education in the multivariate analysis of no daily use of squash. Among British infants 7 and 18-montholds 31 , multivariate analyses showed that breast-feeding duration and maternal education were significantly associated with use of squash at 8 months 7 , and the presence of older siblings and maternal age were significantly associated with use of squash at 18 months 31 . We found a negative trend of no daily use of sweetened drinks and number of siblings, and a possible explanation could be that suggested by North et al.
32
. Among British 3-year-olds, they found that having older siblings was significantly associated with higher scores on 'junk' food and 'snack' food components, and pointed out that older siblings might have introduced 'children's foods' such as biscuits, sweets and squash into the household.
In conclusion, maternal age, education and smoking were important factors for breast-feeding at 12 months. Furthermore, higher odds of being breast-fed at this age were found for infants with family members affected with allergy/asthma than for those not affected. Some dietary differences were observed between breast-fed and nonbreast-fed infants apart from intake of milk. In particular, breast-fed infants had lower intakes of sweetened drinks and added sugars. Furthermore, breast-fed infants had higher odds of no daily use of sweetened drinks than non-breast-fed infants. From a public health perspective, continued breast-feeding promotion is needed to reduce inequalities in breast-feeding. Furthermore, efforts to prevent high intakes of sweetened drinks and added sugars should start in infancy.
